easy to recognize the helical structure from glancing at the electron micrograph (Fig. ~ a) . Meridional reflection or a near-meridional layer line arising from 5 nm spacing is also visible in both cases, which might reflect the second order of a I/Io nm layer line or packed disc-like structure described in the previous paper (Oda & Mori, I976).
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SUMMARY
Optical diffraction analysis was done on the electron micrographs of tubular structures found in cells infected with herpes simplex virus type 2. By this method, the helical arrangement of subunits forming a tubular structure was demonstrated.
Electron microscope studies have demonstrated 'tubular structures' in ceils infected with herpes simplex virus type 2 (HSV-2) but not in cells infected with herpes simplex virus type I (Couch & Nahmias, 1969; Schwartz & Roizman, I969; Oda & Mori, I976) . In a previous study we reported the morphology of tubular structures and tentatively presented a model consisting of ring shaped subunits and short projections (Oda & Mori, r976 ) . However, subsequent electron micrographs of negatively stained specimens suggested a helical rather than disc arrangement of subunits. Consequently, an optical diffraction method (Klug & Berger, I964) was adopted and patterns were obtained demonstrating tubular structures constructed of subunits arranged in helical order.
HSV-2, strain YS-4, previously isolated in this laboratory (Tasaki et al. I975) , was grown in Vero cells for this experiment. The procedures for the isolation of tubular structures from infected cells were described previously (Oda & Mori, 1976) . Cells infected for I6 to I8 h were harvested by scraping and collected by low-speed centrifugation at 4 °C. The resulting pellet was suspended in o'25 M-sucrose containing o'oo2 M-CaC12 and disrupted with a Potter-Elvejhem homogenizer. The homogenate was layered on to 0"34 M-sucrose-o.oo2 MCaC12 and centrifuged at 7oo g for I o min at 4 °C. Three additional cycles of homogenization, layering and centrifugation yielded the nuclei-rich fraction. The nuclei were suspended in o'25 M-sucrose-o'ooz M-CaC12 and disrupted by ultrasonic vibration. Immediately afterwards an equal vol. of I o/~ glutaraldehyde was added. The sample was carefully layered on to a I o to 50 % (w/v) sucrose gradient and centrifuged at 15 ooo g for I h. Two distinct bands were obtained with most of the tubular structures appearing in the lower band as determined by electron microscopy Of negatively stained specimens. Negative staining was performed either with 2% potassium phosphotungstate dissolved in distilled water and adjusted to pH 7.2 with KOH solution or o.75 % uranyl formate dissolved in distilled water.
Typical electron micrographs are shown in Fig. I (a) and 2 (a) . The disc-like arrangement of subunits of the tubular structures can be seen in Fig. I (a) , and the helical arrangement of the subunits is suggested in Fig. 2 (a) . In an effort to determine the true structure, optical diffraction patterns from each of the electron micrographs were obtained with an optical diffractometer using a He-Ne gas lazer similar to the lens system of K [ug & Berger (I964) . The optical diffraction patterns from a tubular bundle and a separated tubule are shown in Fig. I (b) and 2 (b) , respectively. The pattern of the separated one particularly (Fig. 2 a) is typical of that from a regular helical arrangement. Optical transforms from several images of separated tubules give the pitch of this helix at nearly IO nm. The pattern is also clearly visible in the optical transform of a tubular bundle though it is not as
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